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This introductory article summarizes the
discussions and results of the Fifth Annual
Greening of Industry Conference, Global
RestructuringÐA Place for Ecology?, held in
Heidelberg, Germany, November 25±27,
1997. The Greening of Industry Network is
concerned with the transition of industry
towards sustainable production as an
essential part of achieving a sustainable
society. The Network conferences, held at
different locations around the world,
promote this goal by bringing together
participants from different regions and
with different backgrounds (academia,
industry, governments and NGOs). The
conferences are venues for information
exchange, learning and dialogue about
different aspects of the greening of industry
and possible pathways to a sustainable
society.# 1997 John Wiley & Sons, Ltd and
ERP Environment.
Bus. Strat. Env, Vol. 6, 173±184 (1997)
No. of Figures: 0. No. of Tables: 0.
No. of References: 45.
Received 15 July 1997
Accepted 15 July 1997
INTRODUCTION
S
ocieties and their economies throughout the
world are experiencing a rapid globalization,
which is the result not least of a fast evolution
of computerized information systems and commu-
nication technologies. This evolution has not only
opened up totally new ways of production techno-
logically, it has also changed the way in which
production and business is organized. While it is
clear that business is increasingly outgrowing
national limitations (Dyllick, 1996), the con-
sequences of this transformation are far less clear.
Among the worrying questions is whether globali-
zation will threaten or support the spread and
integration of environmental concerns in business
operations.
The 1996 conference of the Greening of Industry
Network asked whether there is a place for ecology
in the process of globalization. The answers pro-
vided by the papers and presentations at the Hei-
delberg conference were partial and inconclusive,
which is hardly surprising. The question is so large
and the reality it addresses so complex that no
single answer could possibly be given. The con-
ference papers focused mainly on different step-by-
step improvements in the greening of industry, and
if the formulation of a general conclusion of the
conference were to be attempted it was perhaps that
the ultimate goal of sustainable production is unli-
kely to be attained in a major quantitative leap.
Given the multidimensional nature of the task,
there was a general agreement that the move
towards sustainability will require the cooperation,
perseverance and dedication of all actors involved.
Sustainable production will by de®nition involve
and affect all sectors and systems in society, i.e.
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consumption, production, technology and ®nance,
and addressing the particular problems and obsta-
cles of each of these systems is therefore necessary.
As has been the case at previous conferences of
the Greening of Industry Network, considerable
attention was paid to structures, processes and
forces of change within organizations, but the Hei-
delberg conference also emphasized the need to
broaden the discussions to include the role of, for
example, NGOs, citizens and the ®nancial sector.
The main problem discussed in 2 is whether or to
what degree change can be driven by internal forces
and motives within industry itself. To the degree it
cannot, the question is who or what outside forces
will provide the necessary push. The role of gov-
ernment seems to be diminishing, and 4 will discuss
the other external forces of the greening of industry
identi®ed in the conference papers. 3 is devoted to
transparency, which is seen as a central element in
facilitating the interaction of the self-driving forces
of industry and the external forces in society.
IS CHANGE TO BE EXPECTED FROM
INDUSTRY ITSELF?
lnternal changes in business organizations required
for the design, development and implementation of
environmental and sustainable strategies con-
stituted a major theme at the Heidelberg conference.
In this section, we will focus on two of the issues
brought up in the conference papers, i.e. to what
degree companies have institutionalized environ-
mental management, e.g. by setting up speci®c
environmental management structures, and what
changes in companies' environmental behaviour
have actually been achieved.
Integration
With regard to internal structures and processes in
business, the contributions to the conference raised
issues such as the design of organizational proce-
dures, the integration of environmental concerns
into regular business functions as well as the mea-
surement of progress. All business functions
including purchasing, marketing and research and
development are increasingly confronted with
environmental concerns. (Green, 1996) This is the
case even within sectors such as ®nance where
environmental concerns have not traditionally
played much of a role. Thus, companies are no
longer confronted with environmental demands
only through legislation and consumer demands. In
addition, environmental pressures are channelled
through supply chains, credit institutions and other
external networks. This proliferation of outside
environmental pressures have led companies,
especially larger ones, to seek to integrate environ-
mental concerns into all business functions.
The need for integration changes the role for
specialist departments. Engineers in design func-
tions have traditionally seen environmental issues
as a separate, add-on set of design criteria. The
development of speci®c Design for Environment
(DfE) did not solve the problem. As pointed out by
Ehrenfeld and Lenox (1996), integration of envir-
onmental concerns in business organisations is not
primarily a technical problem. On the basis of a
comparison of the evolution of environmental
design in four companies, they conclude that the
content of the communication between various
internal partners in the design process is crucial and
that integration of the design function in all stages
of product development is more important than the
further evolution of tools for DfE.
Another area that serves to demonstrate the shift to
integration of environmental considerations in all
organizational functions is the development of man-
agement accounting analysed by Bennett and James
(1996). In an analysis of the practical challenges of
developing an environmental accounting system for
a telecommunications company, they discuss the
differences between the US and the UK. In general,
the development of systems has progressed further in
the US than in the UK. However, a lot of tricky issues
still need to be tackled along the way. One central
issue seems to be the manner in which environmental
costs can be dealt with in an even-handed way. Also,
life-cycle cost accounting needs to be developed, but
until now little progress has been made, regardless of
the emergence of industrial ecology and metabolism
concepts. They conclude that ``there does appear to be
a consensus that practical environmental accounting
is closely related to the development of activity based
costing. The introduction of these techniques should
mean that many more environmental costs will be
identi®ed and allocated in the future. The ®eld could
therefore be coming up to a `step change' where a
previously small-scale activity becomes widely
adopted. However it is less apparent that any sig-
ni®cant development is in immediate prospect in
either environment-related capital budgeting, or the
costing of externalities.''(Bennett and James, 1996,
p.22)
Processes of change
An interesting issue at Network conferences is the
reporting on the actual changes in the companies'
environmental behaviour. Jose (1996) pointed out
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that companies seeking to move beyond easy pre-
vention measures to more sustainable production
often hit a ``green wall'', where it no longer pays to
become greener, at least not in the short term. This
raises the question of whether companies are able
transcend this green wall and truly reduce their
environmental impact and not merely shift the
burden up or down the production and/or supply
chains.
This was also a central concern raised in papers
contributed by people working in industry: how to
move beyond end-of-pipe measures and the easy
®rst steps of picking the ``low-hanging fruits'' con-
stituted by glaring inef®ciencies in resource use.
Moving beyond this point requires a change of
attitude in the company as well as a continuous
attention to and design of new operational methods.
Some papers emphasized the importance of invol-
ving external stakeholders since environmental
risks caused by the company cannot be de®ned
objectively and therefore need to be assessed in the
context of an improved communication with sta-
keholders. (Fehsenfeld, 1996) Others put a larger
emphasis on developing internal programmes and
processes with attention to assessing long term
potential of various measures and strategies. (Ste-
vels and Cramer, 1996).
Halme (1996) sees change towards sustainable
organizations as a continuous process of measuring,
performing and learning. This concept of a learning
organization is used and discussed in an in-depth
case study of two Finnish paper producers. She
argues that while individuals can be important
drivers for environmental improvements, it is
important that companies institutionalize proce-
dures through which to attain constant improve-
ments in terms of reduction of environmental
impacts.
CatasuÂ s et al. (1996) also point the role of indivi-
duals in change processes. They deal with the
important, but often dif®cult role of environmental
managers. They ®nd that one of the dilemmas for
managers is the need to sell environment issues by
translating them into business terms which are
easily understandable and appealing to business
people. ``It pays to be green'' is an obvious case in
point. The problem is that such appealing slogans
do not necessarily lead to a correct translation of
environmental concerns and do not always capture
the full scope of complexities involved. However,
there seems to be no easy solutions to this dilemma,
since specialist environmental language, which may
provide a more precise description of the environ-
mental problems confronting the ®rm, may create a
barrier to their solution.
De Bruijn and Lulofs (1996) raise the question of
external drivers vs internal dynamics in their study
of the introduction of environmental management
in organizations. Based on a quantitative, statistical
design they ®nd that the progress of organizations
can at least be partially explained by external dri-
vers. At the same time they ®nd indications that the
reactions from organizations depend quite heavily
on a number of intra-organizational characteristics,
and hence on the internal dynamics of an organi-
zation. Concerning this point Halme states that
``external pressure can trigger a change, but will not
keep it going'' (Halme, 1996, p. 18).
Change within one company can also be the
result of interactions between a number of compa-
nies. Andersson and OÈ stlund (1996) reported on
change processes within a food retail chain in
Sweden. They suggest that there is a need for tools
and frameworks for describing, analysing and
developing knowledge of the dynamic aspects of
sustainable change. They make use of a combina-
tion of theoretical insights leaning mostly on the
concept of coupling discussed by Weick. Weick has
argued that loosely coupled systems are easier to
change, while tightly coupled systems might oper-
ate more ef®ciently at standardized tasks. Therefore,
Anderson and OÈ stlund propose that alternating
tight and loose couplings of companies in networks
over time would make it possible to both stimulate
innovation and retain positive aspects of standar-
dization and ef®ciency.
Overall, positive as well as negative trends
became visible at the conference. A positive devel-
opment is the growing integration of environmental
concerns into all business functions. A more pessi-
mistic trend was the reporting on the so-called
``green wall'' that companies seem to be hitting on.
ARE DEVELOPMENTS TRANSPARENT?
Transparency of developments, changes and pro-
gress in the greening of industry is an important
factor in order to facilitate a constructive interaction
of internal and external forces. There are two
important aspects of transparency. The ®rst is how
to make progress and the contents of the process
towards sustainability measurable. What should be
measured in order to determine the actual perfor-
mance of a speci®c ®rm and how should it be done?
The second aspect relates to making the perfor-
mance visible and thereby possible to discuss.
Information on performance can and should be
communicated in different ways to different audi-
ences or publics. Different instruments and options
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exist such as environmental reporting, environ-
mental statements, product labelling and mediation.
Irrespective of the method, transparency should aim
at opening up the process by which the ®rm is
moved towards sustainability.
With several workshops and papers devoted to
EMAS/ISO 14.000, environmental reporting, med-
iation, and performance indicators, transparency
became a major theme at the Heidelberg conference.
We review the contributions to the conference from
two perspectives:(1) measurement of progress and
(2) visibility and communication.
Measurement of progress
In the summary report of the 1995 conference,
Angel and Huber (1996: 131) identi®ed a growing
interest in indicators of environmental management
and performance, and as pointed out elsewhere,
organisations are increasingly under pressure to
quantify their environmental performance (Young,
1996:151) Also at the 1996 conference a considerable
number of papers addressed the issue of measure-
ment and indicators. The key question, however, is
whether all the internal efforts and external pres-
sures for the greening of industry actually makes a
difference and leads to measurable results in terms
of reduced environmental impacts and more ef®-
cient use of energy and other resources. The general
picture that can be painted on the basis of the
papers of the 1996 conference is rather diffuse with
large blind spots.
Most of the papers on measuring performance
focused on the measurement of improvements in
general rather than progress towards sustainable
production. Measuring sustainability involves dif®-
cult questions such as the de®nition of the standard
according to which to measure the sustainability of a
®rm and outlining what changes it must make to
become sustainable (Young, 1996: 173). Given these
dif®cult questions, the perspective of sustainability
was lacking in a lot of papers. In the contribution of
Lehni and Stieger (1996), however, a cautious ®rst
step towards de®ning indicators of sustainability can
be found. In order to develop a set of indicators that
would contain easy collectable, interpretable and
indicative data covering most industries, they pro-
pose a set of seven. Four of these are related to
environmental effects: global warming, ozone
depletion, smog creation and acidi®cation.
While indicators and other means of measuring
environmental progress such as environmental
accounting are important, they remain merely pre-
requisites for progress. As pointed out by Bennett
and James (1996), environment-related management
accounting is generally more discussed than
implemented although they expect signi®cant pro-
gress over the next few years. Bouma (1996) arrives
at more or less the same conclusions based on a
survey among 20 German and 11 Dutch companies.
He expects a growth of the future importance of
especially capital budgeting (identi®cation of costs
and bene®ts of environmental projects), the book-
keeping-system (de®ning and accounting environ-
mental costs) and the allocation of environmental
costs to products and processes. Yet, as emphasized
by Bennett and James, these developments will not
automatically move businesses closer to sustain-
ability. A better insight into the cost of environ-
mental measures could scare off companies. On the
other hand, the costs of environmental inaction
could be signi®cant and the bene®ts of action
greater than is suggested by conventional account-
ing procedures.
Given the minor role of environment-related
management accounting at present, one may also
question whether companies are suf®ciently equip-
ped to use such instruments. Kuhlmann and Esser
(1996) have assessed current production planning
and control systems and conclude that these systems
cannot ful®l future requirements of environmental
accounting. They have to be extended with due
consideration of the ecological questions and
requirements, but a key problem here is how to
construct a valuation of environmental goods. As a
possible solution Ahlheim (1996) proposed to use the
Contingent Valuation Method (CVM), which is based
principally on an interview method. However, tack-
ling the main problem, i.e. the absence of objective
data, requires a careful planning procedure for the
central element of CVM, i.e. the interviews.
Another way of assessing the performance of
companies is through certi®cation. In recent years
several norms have been developed, the best known
ones being the Eco-Management and Audit Scheme
(EMAS) of the European Union and ISO 14.000.
Since the 1996 Greening of Industry Network con-
ference was held in Germany, EMAS received a lot
of attention. As Mrs Wenning (Commission of the
European Union DGXI) reported in a plenary ses-
sion, nearly 80% of the EMAS registered ®rms are
located in Germany. This was also re¯ected by the
fact that the conference was co-organized by the
German Institute of Environmental Veri®ers and
Consultants, IdU.
Certi®cation raises important questions not only
about the process of certi®cation, but more impor-
tantly about the value of certi®cation as such for the
greening of industry. Clegg (1996) reported on the
current situation in the UK concerning the imple-
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mentation of EMAS and BS 7750 (a British pre-
decessor to ISO 14.000). Nearly 200 companies are
certi®ed under BS 7750, while some 20 British
companies are registered under the EMAS scheme
(approximately 4% of the total registrations). Based
on ®ve case studies Clegg identi®ed problems of
certi®cation and perceived potential advantages.
Problems do not seem to be extensive. The devel-
opment of an environmentally pro-active culture in
the ®rm was not seen by any of the companies as a
major problem, but it should be added that the
sample of companies was not random. Clegg
describes the companies as being receptive to an
environmental culture since each of them had a
commitment to quality standards and energy sav-
ing. Among the advantages identi®ed were cost
savings and increased market share.
The conference provided little in terms of critical
analysis of the value of certi®cation for the devel-
opment of sustainable production. Most of the input
was concerned with implementation problems and
less attention was paid to more fundamental issues,
such as the lack of any performance standards in
existing certi®cation schemes. An exception is the
contribution of Clancy (1997). He made an in-depth,
critical analysis of Z808, a Canadian norm for sus-
tainable forest management. This analysis led to
four comments. Clancy questioned:; (1) the focus on
the management process instead of environmental
impact; (2) the operationalization of the concept of
sustainability; (3) the under-speci®cation of the role
of public actors; and (4) the implicit, hidden political
character of the scheme. Most of these comments
would seem to apply to certi®cation in general. On
the other hand, Clancy concluded that because of its
in-built ¯exibility, Z808 opens a wide potential for
adoption throughout the sector, depending on the
performance standards chosen and the procedure
by which they are chosen.
Visibility and communication
No paper addressed the issue of how companies
communicate and control their environmental
management internally. All attention was devoted
to external communication. The importance of good
communication and the danger of negative media
coverage was well addressed by Hummels (1996)
particularly with regard to multinational corpora-
tions. Information spillovers will tend to tie together
the various international markets, and a decline of
sales therefore may not only hit the market in the
country that is directly affected by the environ-
mental damage. A clear example is provided by
Shell during the Brent Spar-affair. Hummels attri-
butes this to the psycho-social utility decrease of
products.
Given the crucial importance of communication,
the next question is how to communicate. Freimann
(1996) concentrated on environmental statements,
which form the central element in the EMAS sys-
tem. He asked himself whether these statements
provide a valid basis for the public to measure the
environmental success of a company. Based on the
study of 37 German statements he ®nds a great
variety, but overall the statements emphasize the
successes and keep silent about environmental
problems of the company. Also they do not give
suf®cient insight into the organizational structure of
the company and the budgets and responsibilities in
environmental matters. He concluded that most of
the statements examined do not meet the basic
conditions enabling public scrutiny and dialogue.
Clausen and Fichter (1996) also studied EMAS-
statements and regular environmental reports in
Germany. They compared the reports from 1994 and
1995 with a view to assessing whether the quality
and quantity have improved. Based on the analysis
of 97 reports (including 33 statements) and an
extensive list of evaluation criteria, they ®nd that
some progress has been made from 1994 to 1995 in
terms of the systematic structure and the com-
pleteness of the statements. Nonetheless they share
Freimann's conclusion that the reports examined
fail in highlighting essential environmental issues
and formulating environmental objectives in a ver-
i®able way. Also, and perhaps as a consequence,
Clausen and Fichter concluded that the reports are
used too little as an opportunity for dialogue with
the public.
Other ways of communicating were not well
addressed at the conference, but there were a few
exceptions. Based on the assumption that the
potential dialogue options are not fully utilized by
environmental statements Glasze (1996) introduces
the idea of organizing an Environmental Forum.
This is an institutionalised discussion and media-
tion platform moderated by an independent med-
iator. Groups invited were chosen mainly by their
close proximity to the plant site. Based on experi-
ences with the Siemens/Bensheim plant in Ger-
many Glasze pleaded for continuous, informal
meetings combined with an Environmental Forum
every third year.
This idea comes close to the input provided by
Renn et al. (1997). They reviewed the potential of
mediation and public participation in resolving
environmental con¯icts. After de®ning mediation
and identifying conditions for successful con¯ict
resolution, Renn et al. presented their own model of
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cooperative discourse. The concept and elements of
the three-step model were described and illustrated
with experiences in three different countries. They
concluded that public participation helped to
include particularly local interests into the decision-
making process.
Environmental labelling systems have been
developed in the last couple of years making the
products of a company important means of com-
munication. Not much attention was paid to this
instrument of communication at the 1996 con-
ference, but Bertolini and Motta (1996) did provide
an overview of labels for the textile industry. One of
their observations is that labelling has grown in
relevance. Some 10% of products in the USA claim
to have green product qualities. After examining the
most widely used label in Italy (Oeko-Tex) they
conclude that at least in some cases an envir-
onmentally sound product is more of an image
communication vehicle for companies than a real
business area. If reduction of environmental impact
is the purpose, labelling may not be an adequate
answer in itself. Attention to continuous improve-
ment and measuring might be a more useful
mechanism.
Overall, transparency was recognized at the con-
ference as a ®eld of major importance. There was
general agreement on the need for more commu-
nication based on reliable, high-quality information.
At the same time a lot of work on issues concerning
transparency still needs to be done. In particular
there is a need for more discussion and research on
communication methods where EMAS-statements
and environmental reports seem to fall short. Thus,
the important questions are what is communicated,
how is it communicated, who is addressed, and with
what effect. Besides a focus on transparency issues
on the company-side, there also seems to be a need
for education of the public since the lack of public
interest was repeatedly mentioned.
FILLING THE POLITICAL VACUUM OF
THE STATE
In the conference papers dealing with business and
society, there was widespread agreement that the
role of government is changing from a coercive
force of environmental change to a more withdrawn
role of a facilitator of change. Theories differ in their
explanations of why the state is retreating as well as
in their predictions of what driving forces will ®ll
the relative vacuum left by governments. A com-
parison of two of the main contenders in the theo-
retical debate, i.e. the theories of ecological
modernization and risk society, will be used to
structure the review of the conference papers in this
area.
Ecological modernization
According to the theory of ecological moderniza-
tion, succinctly presented by Mol et al. (1996), ``state
failure'' to achieve environmental progress through
traditional command-and-control measures com-
bined with broader trends of deregulation and pri-
vatization explains the retreat of the state to a more
back-seat position. The vacuum left will, according
to this theory, increasingly be ®lled by business,
aided by modern technology, as the main driving
force of future ecological reform. Environmental
groups, on the other hand, will, to the degree that
they continue to play a role, tend to be coopted into
a constructive participation in solution oriented
work. (Mol, 1995).
Regarding the role of technology in the greening
of industry, conference papers re¯ected a guarded
optimism. In most cases, new and sustainable
technologies are available, and the main problem
lies in their commercialization. In explaining why,
traditional theories of innovation have emphasized
the inertia created by an inherent conservatism in
engineering, which tends to limit all technological
innovation to re®nements of existing and proven
technological designs. Kemp et al. (1996), while
accepting that engineers tend to be blindfolded by
existing technological paradigms, emphasize that
the problem is much larger. Dominant technologies
are embedded in broader technological, govern-
mental and cultural systems, which all constitute
obstacles to the radical technology shifts needed to
ensure a sustainable development.
Based on the history of earlier technology shifts
and breakthroughs, Kemp et al. found that ``niches''
created, for example, by military demand often
provided the protected nursing ground for radically
new technologies to mature. This pattern, it is pro-
posed, gives hope of overcoming obstacles to radi-
cal technology shifts through a deliberate ``strategic
niche management'' in which inter alia govern-
ments will need to play a role, but a more facil-
itating one.
While the more facilitating role of the state, as
shown by Verheul and Termeer (1996), does not rule
out the occasional use of traditional command-and-
control measures, the new balance between state,
business and the market has tended to promote new
types of instruments such as eco-taxes, covenants or
voluntary agreements between business and gov-
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ernment, certi®cation and audit schemes, and eco-
labelling.
Of these new instruments, many conference
papers focused on covenants. Seyad et al.(1996)
investigated a rather limited case of reduction of air
pollution from two Belgian power plants, while
Holm et al. (1996) and Mol et al. (1996) conducted a
broader comparative analysis of the use and effec-
tiveness of covenants in the Netherlands, Denmark
and Austria. The Netherlands is clearly the country,
where most covenants have been signed (about
100), while Denmark can show only some 25
voluntary agreements and Austria many fewer.
Covenants involve an implicit deal between busi-
ness and government by which business gets a
voice in goal-setting and greater ¯exibility in
implementation in exchange for a greater commit-
ment by business to reach the agreed goals. This in
turn implies less enforcement costs for the state.
The two comparative analyses, while showing a
mixed picture of successes and failures of cove-
nants, point to some important limitations as well as
con¯icts surrounding covenants. First, covenants
appear to work best when limited to single sectors
with a limited number of companies. The paper by
Seyad et al. (1996), analysing the success of the
Belgian energy sector covenant involving only two
companies ®ts this picture. In a reverse manner, so
does Eden's analysis (Eden, 1996) of the failure of
self-regulation by the British packaging sector,
where the large number and the heterogeneous
character of the companies in the sector made it
impossible for the industry itself to reach an
agreement.
A second limitation is that the successful use of
covenants, according to the eco-modernist theory,
requires the existence of closed and consensual, neo-
corporatist policy styles of which exactly the Neth-
erlands, Denmark and Austria are seen as promi-
nent examples. Thus, covenants would seem to hold
less promise for an important country like the US. In
this context, it is worth noting that Nordberg-Bohm
and Rossi (1996), in their analysis of the US pulp
and paper industry, showed that command-and-
control measures may not be as helplessly static,
in¯exible and failure-prone as suggested by Mol et
al., but may be redesigned to include dynamic
regulatory incentives. But even in a country like
Denmark, which traditionally has had strong neo-
corporatist policy traits, covenants seem to be
enjoying less popularity now than at the start of the
decade.
One may ask whether the Netherlands, the
mother country of covenants, is not the only coun-
try, where the use of covenants has a solid basis in
terms of policy styles and political culture. More
important, it may be asked if neo-corporatism is not
a dying political culture. In her recent book, The
Retreat of the State (Strange, 1996), Susan Strange
argues that since state authority has been one cru-
cial component of neo-corporatist arrangements,
neo-corporatism will tend to weaken along with
state power.
Among the criticisms levelled against covenants,
one is that the aims of governments inevitably get
watered down in covenant negotiations with busi-
ness. In addition, covenants suffer from a serious
democratic de®cit by excluding both parliament
and environmental groups from playing any role in
covenant negotiations. There does not seem to be
any easy solution to this democratic de®cit since
exactly the exclusion of environmental groups and
other dif®cult actors appears to be one of the key
attractions of covenants to business. Thus, none of
the Danish covenants have been concluded within
the framework of the Danish Environmental Pro-
tection Act, where section 10 and 11 provides for a
certain involvement of interest organizations and
NGOs. And in explaining the relative lack of cove-
nants in Austria, Mol et al. (1996, p. 22) noted that
``command-and-control policies in Austria are to a
large extent negotiated and exclude non-govern-
mental interests to a major extent, which limits the
demand for voluntary agreements by industry and
the certain state sectors''.
The risk society perspective
While the democratic de®cit may not be seen as a
serious problem from the perspective of eco-mod-
ernism, a very different perspective is provided by
the theory of risk society, initially expounded by
Beck (1992). In this theory, the failure of indus-
trialized society to control the environmental side-
effects of industrial modernization in this century
has negatively affected the legitimacy of not only
the state, but also its two main partners in the
modernization project: business and science/tech-
nology. Reduced legitimacy combined with citizens'
increasing use of democratic rights of direct parti-
cipation has removed the state as the political
steering centre of society and created a political
vacuum which is likely to be ®lled by a far more
activist public, in some cases organised in citizen
groups and environmental NGOs. A more promi-
nent role of civil society, it is worth noting, was also
predicted by the Secretary-General of the Interna-
tional Chamber of Commerce, Maria Livanos Cat-
taui, in her keynote address to the Heidelberg
conference. Such a more prominent role of civil
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society actors presents business with a challenge of
developing procedures and mechanisms of public
participation and dialogue (Beck, 1997; Hajer, 1995).
The importance of environmental NGOs as
external stakeholders is con®rmed in the paper by
Fineman and Clarke (1996). In extensive interviews
with senior managers of four UK branches of busi-
ness, i.e. automotive, power, chemicals, and super-
markets, it was found that environmental groups,
along with regulators were seen clearly as the most
important external stakeholders. Surprisingly, three
other categories of stakeholder, i.e. consumers,
®nancial institutions and employees, whose poten-
tial in¯uence has been extensively elaborated in
business-environment literature, were perceived by
the senior managers as unin¯uential in corporate
greening.
Two papers dealing with banks as external sta-
keholders provide a more nuanced picture of the
role of ®nancial institutions, but without funda-
mentally challenging Fineman and Clarke's ®nd-
ings. Schrama and Schelleman (1996), analysing
trends in the Dutch banking sector, found that while
environmental and ethical investment opportunities
are increasingly being offered by Dutch ®nancial
institutions, in most cases as a niche activity,
environmental risk assessment played only a mar-
ginal role in their general lending activities. Ensur-
ing adequate environmental protection was seen as
a governmental responsibility and an area that
banks would rather stay out of. Nitsche and Hope
(1996), reporting the results of a questionnaire sur-
vey of nearly 450 German and UK lending institu-
tions, showed that respondents expected that
environmental issues will become more important
in future. Yet, at this point, more than half of the
respondents felt only ``slightly'' affected by envir-
onmental issues, and less than 5% felt greatly
affected. The greatest impact was in terms of
``internal'' operations such as energy and paper
saving. In terms of risk assessment of borrowers, the
institutions were rated as somewhat active, but it is
not clear from the paper what this activity involved.
With regard to the role of consumers, other
papers similarly added nuances without funda-
mentally challenging Fineman and Clarke's ®nd-
ings. Schelleman (1996) reported on the results of
the Dutch EcoTeam project involving households in
exchanging ideas on how to reduce waste and
energy consumption. He found that presently
available options would make it possible for con-
sumers to cut the environmental impact up to 26%
of the current average consumption. However, not
surprisingly, the project had attracted mainly the
elite of ``already'' green consumers. Grunert-Beck-
mann and Knudsen (1996), reporting the results of a
series of consumer surveys in Denmark in the early
1990s, found that while citizens express great
environmental concerns, these concerns do not
consistently translate into green consumerism.
Consumers, however, played a more important role
in encouraging the greening of the Swedish Coop
supermarket, reported by Andersson and OÈ stlund
(1996). Also, future research seeking to understand
the European consumer boycotts in mid-l995
against Shell's plans of dumping its oil storage
platform Brent Spar and against the French nuclear
testings in the Paci®c might seriously modify Fine-
man and Clarke's ®ndings regarding the in¯uence
of consumers.
The strategies of environmental groups were
only covered in one paper by Noppeney (1996),
dealing with Greenpeace Germany's new style
of campaigning, targeting the CEOs of key
corporations found to be particularly responsible
for atmospheric pollution. This started in spring
1990 with a national poster campaign showing the
pictures of the CEOs of the German chemical
corporations Hoechst and Kali-Chemie stating ``Alle
reden vom KlimaÐWir ruiniren es'' (everyone
talks about the climateÐwe ruin it). It is a type
of campaigning that Greenpeace Germany has
continued. Noppeney sees this kind of campaigning
as a re¯ection of recent trends of identifying the
corporation with its top-executive as well as an
attempt by Greenpeace to deal with increasing
information overload and competition for media
attention.
Since these are general trends, the personalization
of attacks may also become a more common phe-
nomenon even if it involves an escalation of the
con¯ict level.
The alternative of social dialogue between busi-
ness and environmental groups was not covered by
any papers at this conference. While the contribu-
tion by Renn et al. (1997), presents a wealth of
valuable experience from dialogue and environ-
mental mediation between government authorities
and the public, very little is known about such
dialogues involving business and the public. Novo
Nordisk and Unilever are known to practice
roundtable meetings with environmental groups,
and Shell is currently engaged in a major public
dialogue process in a number of North Sea countries
on how to dispose of the Brent Spar. Shell is at the
same time negotiating an agreement with the Dutch
NGO, Stichting Natuur en Milieu, on air emission
reductions and promotion of solar energy. (Ver-
steegh, 1997) These and other forms of discursive
interactions between business and the public seem
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to be a crucial area, where far more research and
systematic knowledge is required in the future.
LOOKING BACK AND BEYOND
The Greening of Industry Network was initially set
up in 1991 as a 10-year project. Thus, the Heidel-
berg conference marked the half-way point of the
Network. This, naturally, called for celebration,
which was done in pomp and circumstance with a
ball for participants, organizers and network
coordinators at the Heidelberg Castle. But the half-
way point also calls for some re¯ection on the
achievements of the past years, and the challenges
for the years to come.
The Greening of Industry Network embraced
a new and emerging ®eld of research and
has sought to provide a dynamic framework
within which ever expanding areas of research
could evolve in mutual dialogue. One important
step has been the development of a common
research agenda. It has evolved over the past years,
was discussed at workshops and previous
conferences and was published this spring (Schot et
al., 1997). The authors present two different
visions of the transformation process towards sus-
tainability and of how business may contribute to
such a transformation. The ``eco-ef®ciency'' vision
emphasizes a continuous and step-by-step learning
process for business while the ``system change''
vision emphasizes that companiesÐand the
economic systemÐneed to be perceived as part
of larger ecological and social systems and
consequently need to be compatible with these lar-
ger systems. Based on our discussion in this article,
it is fair to say that the ecoef®ciency vision domi-
nated the papers and debates in Heidelberg. The
system change perspective, which played an
important role in previous conferences, might have
been expected to play a larger part in Heidelberg
given the theme of the conference and at any rate
needs to become a more dominant perspective at
future conferences.
The diversity of areas covered have increased
compared to previous Network conferences. This is
not only the result of the increasing number of
participants. The debate on the greening of industry
has de®nitely broadened over the past few years to
include new sectors, such as for instance the ®nan-
cial sector, and new issues and themes such as
transparency and alternatives for government reg-
ulation. While this broadening of the debate is
encouraging and indeed necessary, it raises impor-
tant challenges to the Network of ensuring an
integrated dialogue and an accumulation of
knowledge such that the increasing amounts of
research leads to an increasingly common body of
knowledge.
Judging by the references of the Heidelberg
papers, the goal of an integrated dialogue and
accumulation of knowledge still seems a distant
one. Much of the activity directed at new areas of
concern is still in an emergent stage and the sys-
tematic digesting of earlier information generated
by the network, we feel, could be improved. A very
speci®c challenge is integrating the information
gathered through research in other political cul-
tures. A review of the pattern of references suggest
that while researchers in North-West European
countries such as the Netherlands and most Scan-
dinavian countries seem to be aware of each others'
activities, work on greening of industry in the
US and Germany appear to some extent to be
separate islands of research and theory develop-
ment.
In addition to the papers and presentations, the
Greening of Industry Network conferences provide
an important place at which people meet, renew old
acquaintances, make plans for joint research etc. Are
the Networks' conferences good places for doing
this? Several arguments can be given for saying that
they are. One reason for this is the broad composi-
tion of participants. In Heidelberg 22 nationalities
were present with an increasing representation from
countries beyond Northern Europe and North
America. In addition, there was a broad mix of
backgrounds ranging from PhD-students (who had
their own Doctoral Workshop for the ®rst time; see
the report elsewhere in this volume) to professors,
consultants and business people. In the past, a lot of
research plans have been made at the Network's
conferences. Among these, several research propo-
sals and projects for the ``Environment and Cli-
mate'' program of the European Union have been
prepared during the conferences. Last, but not least,
people keep coming back to the conferences. This is
a signal that they probably ®nd what they are
looking for.
Yet, there is room for improvement in extending
the reach of the Network conferences. Although the
participation from industry was higher than ever in
Heidelberg, we still feel that there is a need to
broaden the participation outside the academic
world. It is unsatisfactory that while the actions of
industry are the subject of the researchers meeting
at Network conferences, the very same industry
actions are seldom informed by the research
undertaken or the theories or explanations used in
this research. We feel a need for a more intense
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interaction and involvement of actors outside the
academic society in a debate between equal partners
with different perspectives and interests.
Also, special attention to the concept of
sustainability in different regional settings is
needed. There seems a worrying gap between
discussion and research focused on companies
in developed market economies and the problems
analysed and described by contributors from
the Eastern European countries or the contributions
from the Third World. These gaps need to
be addressed by more careful attention to
differences in culture and environmental problems
in different geographical areas and to how they may
give rise to different perspectives on challenges of
sustainability and the related strategies for indus-
trial greening.
SUMMARY
After reviewing and discussing the input provided
at the 1996 Greening of Industry Network we feel
that it is safe to conclude that the scope of actors
involved in the transition of society towards
sustainability is broadening. While the role of gov-
ernment seems to be getting smaller, other organi-
sations increasingly provide an outside pressure on
the greening of industry. This trend emphasizes the
need to pay greater attention to the issue of trans-
parency.
Concerning the Network itself we feel that the
®rst 5 years have resulted in an open and yet
increasingly coherent community of researchers
with a lot of relations inside as well as outside the
Network. While major steps forward have been
taken, it is clear that a lot of work still needs to be
done. In terms of scope of participation, efforts
should be made to further expand the Network to
include the business community and NGOs as well
as countries beyond the OECD, which has so far
been the geographical centre of gravity. In terms of
the direction of work, a more cumulative and
coherent body of knowledge needs to be developed
in order to contribute to a sustainable society.
ACKNOWLEDGEMENT
We would like to thank Professor Thomas Dunne,
Kurt Fischer, and Dr Johan Schot for their extensive
comments on this article. Responsibility for the ®nal
shape and content of the article remains exclusively
that of the three authors.
REFERENCES
Ahlheim, M. (1996) The economic assessment of changes
in environmental quality by the contingent valuation
method. Paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Andersson, P. and OÈ stlund, S. (1996) Loose and tight
couplings: towards a framework for understanding
ecological change in organizational networks. Paper
presented at the Fifth Greening of Industry Network
Conference, Heidelberg, Germany, 24±27 November.
Angel, D.P. and Huber, J. (1996) Building sustainable
industries for sustainable societies, Business Strategy and
the Environment, 5(3), 127±136.
Beck, U. (1992) Risk Society. Towards a New Modernity, Sage
Publications, London.
Beck, U. (1997), The Reinvention of Politics: RethinkingMo-
demity in the Global Social Order, Polity Press, Cam-
bridge.
Bennett, M. and James, P. (1996) How can management
accounting serve sustainability? New ®ndings and
insights from a benchmarking study. Paper presented
at the Fifth Greening of Industry Network Conference,
Heidelberg, Germany, 24±27 November.
Bertolini, F. and Motta, M. (1996) Competitive implica-
tions of environmental pressures in the Italian textile
industry. Paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Bouma, J.J.(1996) Management accounting and environ-
mental management: a survey among German and
Dutch companies. Paper presented at the Fifth Green-
ing of Industry Network Conference, Heidelberg, Ger-
many, 24±27 November.
Bruijn, T. de and Lulofs, K. (1996) Environmental man-
agement in industry and governmentÐmeasuring
environmental management and explaining the facts
out of two competing theoretical frameworks. Paper
presented at the Fifth Greening of Industry Network
Conference, Heidelberg, Germany, 24±27 November.
CatasuÂ s, B., Lundgren, M. and Rynnel, H. (1997) Envir-
onmental Manager's View on Environmental Work in a
Business Context, Business Strategy and the Environment,
6(4), 197±205.
Clancy, P. (1997) Formulating Standards for Sustainable
Forest ManagementÐPolitical Dimensions of the Z808
Process in India, Business Strategy and the Environment,
6(4), 206±217.
Clausen, J. and Fichter, K. (1996) Increasing quality in
environmental reporting and EMAS statements in
Germany. Paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Clegg, A.J. (1996) Promoting sustainable manufacture
through environmental management system standards.
Paper presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Dyllick, T. (1996) Wrap-Up of the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Eden, S. (1996) Problems of environmental consensusÐ
packaging regulation and self-regulation in the UK.
Paper presented at the Fifth Greening of Industry
T. DE BRUIJN, P. GROENEWEGEN AND J. GROLIN
182 BUSINESS STRATEGY AND THE ENVIRONMENT
Bus. Strat. Env, Vol. 6, 173±184 (1997) # 1997 John Wiley & Sons, Ltd and ERP Environment.
Network Conference, Heidelberg, Germany, 24±27
November.
Ehrenfeld, J. and Lenox, M.(1997) Organizing for Effective
Environmental Design. Business Strategy and The
Environment, 6(4), 187±196.
Fehsenfeld, T. (1996) Stakeholders, stockholders and the
environmentÐthe hidden dimension. Paper presented
at the Fifth Greening of Industry Network Conference,
Heidelberg, Germany, 24±27 November.
Fineman, S. and Clarke, K. (1996) Green stakeholders:
industry interpretations and response. Paper presented
at the Fifth Greening of Industry Network Conference,
Heidelberg, Germany, 24±27 November.
Freimann, J. (1996) Environmental statementsÐvalid
measures for the ecological performance and the eco-
managerial success of a company. Paper presented at
the Fifth Greening of Industry Network Conference,
Heidelberg, Germany, 24±27 November.
Glasze, G. (1996) The ``Environmental Forum'' on the
basis of the environmental statement as introduction to
a dialogical eco-communication of industrial company-
sites. Paper presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Green, K. and Morton, B. (1996) Green purchasing and
supply policiesÐdo they improve companies' envir-
onmental performance? Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Grunert-Beckman, S. and Knudsen, T. (1996) Motivational
structures for a change towards sustainable consump-
tion and production patterns. Paper presented at the
Fifth Greening of Industry Network Conference, Hei-
delberg, Germany, 24±27 November.
Hajer, M.A., (1995) The Politics of Environmental Discourse:
Ecological Modemization and the Policy Process, Clar-
endon Press, Oxford.
Halme, M. (1996) Environmental management paradigm
shifts in business enterprises. Paper presented at the
Fifth Greening of Industry Network Conference, Hei-
delberg, Germany, 24±27 November.
Holm, J., Klemmensen, B. and Schrama, G. (1996) Cove-
nantsÐa new way for international ecological policy.
Paper presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Hummels, H. (1996) Impending losses of sales as a sti-
mulus to ecologically conscious behaviour of multi-
national corporations. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Jose, P.D. (1996) Strategic responses to environmental
issuesÐcase studies from the Indian chemical industry.
Paper presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Kemp, R., Schot, J., Hoogma, R., and Elzen, B. (1996)
Regime shift and strategic niche management.
Paper presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Kuhlman, T. and Esser, M. (1996) Production planning
and control systemsÐelements of environmental
information systems. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Lehni, M. and Stieger, R. (1996) How to measure eco-
ef®ciencyÐkey-indicators for benchmarking. Paper
presented at the Fifth Greening of Industry Network
Conference, Heidelberg, Germany, 24±27 November.
Mol, A. (1995) The Re®nement of Production: Ecological
Modernization Theory and the Chemical Industry. Van
Arkel, Utrecht.
Mol, A., Lauber, V., Enevoldsen, M., Landman, J. (1996)
Joint environmental policymaking in comparative per-
spective, paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Nitsche, C. and Hope, C. (1996) The banking sector and
environmental issues: some empirical evidence from
Britain and Germany. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Noppeney, C. (1996) Targeting the CEO: a new develop-
ment in stakeholder activism. Paper presented at the
Fifth Greening of Industry Network Conference, Hei-
delberg, Germany, 24±27 November.
Nordberg-Bohm, V. and Rossi, M. (1996) Leaders, lag-
gards and the power of incrementalism: environmen-
tally induced technological change in pulp and paper
bleaching in the U.S. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Renn, O., BlaÈ ttel-Mink, B., and Kastenholz, H. (1997)
Practical Experiences with Mediation In Environmental
Decision Making, Business Strategy and the Environment,
6(4), 218±231.
Schelleman, F. (1996) From need assessment to demand
management. Paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
Schot, J., Brand, E. and Fischer, K. (1997) The greening of
industry for a sustainable future: building an international
research agenda. Rijswijk, RMNO-number 123.
Schrama, G. and Schelleman, F. (1996) Banks as
external stakeholders to corporate environmental
management: trends in the Netherlands. Paper
presented at the Fifth Greening of Industry
Network Conference, Heidelberg, Germany, 24±27
November.
Seyad, A., de Clercq, M. and Senesael, F. (1996) The use of
voluntary agreements as instruments of environmental
policy in the energy-sector: the Belgian electricity
voluntary agreement case. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Stevels, A.L.N. and Cramer, J.M. (1996) Experience with
strategic environmental product planning within Phil-
lips Sound and Vision. Paper presented at the Fifth
Greening of Industry Network Conference, Heidelberg,
Germany, 24±27 November.
Strange, S. (1996) The Retreat of the State: the Diffusion of
Power in the World Economy. Cambridge University
Press, Cambridge.
Verheul, H. and Termeer, K. (1996) Beyond regulation:
government network roles in diffusion of cleaner
technologies. Paper presented at the Fifth Greening of
Industry Network Conference, Heidelberg, Germany,
24±27 November.
GLOBAL RESTRUCTURINGÐA PLACE FOR ECOLOGY?
BUSINESS STRATEGY AND THE ENVIRONMENT 183
# 1997 John Wiley & Sons, Ltd and ERP Environment. Bus. Strat. Env, Vol. 6, 173±184 (1997)
Versteegh, K. (1997) Shell steeds nader tot milieugroepen,
NRC Handelsblad, April 12, p.1.
Young, C.W. (1996) Measuring environmental perfor-
mance. In: Corporate Environmental Management,
(ED. R, Welford). Earthscan, London, pp. 150±176.
AUTHORS' DETAILS
Dr Theo de Bruijn, CSTM, University of Twente, PO
Box 217, 7500 AE Enschede, The Netherlands. Tel:
31 53 489 4234, Fax: 31 53 489 4850, Email:
T.J.N.M.deBruijn@cstm.utwente.nl
Dr Peter Groenewegen, Department of Social
Aspects of Science, Free University, De Boelelaan
1081, 1081 HV Amsterdam, the Netherlands.
Tel: 31 20 444 7975, Fax: 31 20 444 7988.
E-mail: PGroen@nat.vu.nl
Jesper Grolin, Copenhagen Business School,
Rosenùrns AlleÂ 31, DK-1970, Frederiksberg C,
Denmark. Tel: 45 38152960, Fax: 45 38152865,
E-mail: Grolin.ilt@CBS.DK.
T. DE BRUIJN, P. GROENEWEGEN AND J. GROLIN
184 BUSINESS STRATEGY AND THE ENVIRONMENT
Bus. Strat. Env, Vol. 6, 173±184 (1997) # 1997 John Wiley & Sons, Ltd and ERP Environment.
